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DETAILED ACTION 
Claim Objections 

Claim 17 is objected to because of the following informalities: There are several 
grammatical errors throughout the claim. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 

claiming the subject matter which the applicant regards as his invention. 

Claims 13 and 14 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The term "like a hulahoop" in claim 13 is a relative term which renders the claim 
indefinite. The term "like a hulahoop" is not defined by the claim, the specification does 
not provide a standard for ascertaining the requisite degree, and one of ordinary skill in 
the art would not be reasonably apprised of the scope of the invention. 

Claim 14 recites the limitation "the revolving plate" in line 1 of the claim. There is 
insufficient antecedent basis for this limitation in the claim. It is understood that 
Applicant intends “revolving plate” to mean the “moving plate” as defined by claim 1 . 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 

use or on sale in this country, more than one year prior to the date of application for patent in the United 

States. 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



1) Claims 1-4, 12, 13, 15, 19, and 20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Bardell (US 20020015959). 

With respect to claims 1-4 and 13, Bardell discloses a solution mixing apparatus 
for providing reactions therein comprising a holding plate (Figure 5:40) for holding at 
least one substrate (Figure 5:30) on which at least one probe (Figure 5:34) is 
immobilized. A moving plate (Figure 5:38) is placed close to the substrate with a gap 
therein so as to accommodate a solution containing at least one substance 
therebetween. The moving plate moves relatively to the holding plate to mix the probe 
with the solution. According to paragraphs [0024]-[0028], the moving plate is capable of 
oscillating back and forth across the slide (moving across the holding plate in one 
direction forwards and backwards), as well as revolving relatively to the holding plate in 
the direction shown by arrow B. Bardell teaches that the moving plate revolves about 
the probe area repeatedly in cycle “like a hulahoop.” Paragraph [0003] indicates that 
biochemical reactions are facilitated using the disclosed invention. 



With respect to claims 12 and 15, Bardell discloses the apparatus in claims 1 and 



3, wherein the moving plate and the area where the probe is immobilized are circular. 
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This is disclosed in Figures 2-4. From the Figures, it is clear that the diameter of the 
moving plate is equal to the diameter of the probe immobilized area. 

With respect to claims 19 and 20, Bardell discloses a solution mixing method for 
providing reactions therein comprising holding at least one substrate on which at least 
one probe is immobilized on a holding plate, placing a moving plate with one surface 
close to the surface of the holding plate thereby accommodating a solution, and moving 
the moving plate relatively to the holding plate thereby mixing the probe and the 
solution. This is disclosed in paragraphs [0024]-[0028], It is an inherent property of the 
disclosed invention that shapes of the moving plate and probe area are conducive to 
promoting uniform mixing and providing an equal solution flow volume at each location 
on the probe area. 

2) Claim 18 is rejected under 35 U.S.C. 102(b) as being anticipated by Werner (US 
20020168652). 

Werner discloses a solution mixing apparatus for proving reactions therein 
comprising a plurality of compartments (Figure 3:40) for setting a substrate (Figure 
8:154) attached with at least one probe (Figure 8:158) onto an inner surface (Figure 8:8) 
of the compartment. Another surface (Figure 8:130) is provided to accommodate a 
solution containing at least one analyte substance. This is disclosed in paragraph 
[0067] and [0072]-[0074], Paragraph [0066] discloses that a spinning means (Figure 
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2:122) spins the compartment about the central axis. This rotational motion inherently 
works to spread the solution evenly across the inner surface of the compartment. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3) Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bardell 

(US 20020015959) as applied to claim 1, and further in view of Palander (WO 

9621142). 

Bardell discloses the apparatus set forth in claim 1 as set forth in the 35 U.S.C. 
102 rejection above, however does not expressly disclose that the gap between the 
moving plate and the substrate ranges from 50,000 to 100,000 nm. 

Palander discloses an apparatus for mixing a solution comprising a substrate and 
a moving plate that together define a gap within which the solution resides. This is 
disclosed on page 5, lines 1-25 and in Figure 1. Additionally, Palander teaches that the 
gap distance between the substrate and moving plate is between 20 micrometers and 
300 micrometers. 

Bardell and Palander are analogous art because they are from the same field of 
endeavor regarding the use of movable plates to induce mixing in a biochemical 
reaction apparatus through the transfer of momentum. 
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At the time of the invention, it would have been obvious to utilize the gap 
distances disclosed by Palander in the overall apparatus disclosed by Bardell. 
Micrometer and nanometer sized gaps allow the moving plate to efficiently mix the 
entire solution volume, since fluids are more effected by the motion of the moving plate 
when their proximity to the moving plate is decreased. The gap distance proposed by 
Palander is beneficial because diffusion of analytes in solution, and subsequent reaction 
with the immobilized probes, is accelerated when the moving plate mixer is brought 
closer to the substrate. 

4) Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bardell 
(US 2002001 5959) as applied to claim 1 , and further in view of Oberhardt (US 
4849340). 

Bardell discloses the apparatus set forth in claim 1 as set forth in the 35 U.S.C. 
102 rejection above, however does not expressly disclose that the moving plate is 
hydrophilic on the surface. 

Oberhardt discloses a solution mixing apparatus for providing reactions therein 
comprising a substrate (Figure 19:30) on which at least one probe is immobilized, and a 
cover plate (Figure 19:10) positioned close to the substrate with a gap therein so as to 
accommodate a solution containing at least one substance therebetween. This is 
disclosed in column 9, line 43 to column 10, line 35 and in column 36, lines 14-21. 
Column 24, line 50 to column 25, line 2 teaches that the cover is deflected in a 
downwardly direction (and therefore moves relatively to the substrate) in order to mix 
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the probe with the solution. In column 26, line 65 to column 27, line 3, Oberhardt 
teaches that the plates that define the solution mixing apparatus are covered with 
hydrophilic layers on their surfaces. 

Bardell and Oberhardt are analogous art because they are from the same field of 
endeavor regarding reaction chamber devices that employ biochemical probes. 

At the time of the invention, it would have been obvious to ensure that the 
moving plate in the invention disclosed by Bardell was comprised of a hydrophilic 
surface. Oberhardt teaches in column 14, lines 44-50 that hydrophilic surfaces are 
typically employed in devices that facilitate biochemical reactions since hydrophilic 
materials allow a solution sample to easily flow within the reaction space. Since it is 
critical that the solution volume flows evenly and unhindered in Bardell’s device, it would 
have been obvious to make the moving plate hydrophilic on its surface in order to 
promote effective mixing. 

5) Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bardell (US 20020015959) as applied to claim 1, and further in view of Takagi (US 
20040235150). 

With respect to claim 7, Bardell discloses the apparatus set forth in claim 1 as set 
forth in the 35 U.S.C. 102 rejection above, however does not expressly disclose that the 
apparatus is equipped with a temperature control apparatus. 

Takagi discloses a solution mixing apparatus for providing reactions therein 
comprising a holding plate (Figure 1 1:4) for holding at least one substrate (Figure 
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11:10), and a moving plate (Figure 1 1:24) with one surface being placed close to the 
substrate with a gap therein. This is disclosed in paragraphs [0036] to [0040]. Takagi 
teaches in paragraphs [0044] and [0045] that the apparatus is equipped with a 
temperature control system comprising a temperature sensor (Figure 6:108) and a 
heating unit (Figure 6:102). 

Bardell and Takagi are analogous art because they are from the same field of 
endeavor regarding mixing apparatuses for biological reactors involving rotating plates. 

At the time of the invention, it would have been obvious to equip the mixing 
apparatus proposed by Bardell with a temperature control system. Bardell teaches in 
paragraph [0024] that it is common practice to use temperature control systems (heat 
cyclers) when conducting hybridization reactions since many biological probes and 
analytes are sensitive to temperature. The inclusion of a temperature control system in 
Bardell’s invention would have been beneficial since it would have been able to provide 
optimum experimental conditions for most hybridization reactions involving biological 
compounds. 

With respect to claims 8 and 9, Bardell discloses the apparatus set forth in claim 
1 as set forth in the 35 U.S.C. 102 rejection above. In addition, Bardell teaches in 
paragraphs [0025] and [0026] that a channel (Figure 3:28) connecting through the 
moving plate to a space between the substrate and the moving plate is provided for the 
addition of a solution. Bardell, however, does not expressly disclose the use of a 
solution injection to accomplish this task. Bardell does not disclose that a solution 
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injector is also used to inject from the edge of the device a solution between the 
substrate and moving plate. 

Takagi discloses inlet and outlet ports (Figure 1:12 and Figure 1:14) for adding 
and removing fluids from the side of the mixing device between the holding plate and 
the moving plate. The addition of solution through the inlet port is achieved in a 
controllable manner. 

At the time of the invention, it would have been obvious to utilize a solution fluid 
injector to add solutions to the mixing device disclosed by Bardell either through the 
sides or via a channel connecting through the moving plate. The use of fluid injectors 
would allow one to precisely administer solutions to the apparatus in a way that is not 
heavily time or labor dependent. Fluid injectors working from the side or through the top 
of the mixing apparatus could effectively deliver solution either before or during mixing 
operations. 

6) Claims 10, 11, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bardell (US 20020015959). 

With respect to claims 10 and 1 1 , Bardell discloses the apparatus set forth in 
claim 1 as set forth in the 35 U.S.C. 103 rejection above. Although Bardell does not 
expressly disclose a specific rate at which the moving plate rotates, it would have been 
obvious to design the motion of the moving plate to accordingly meet the claimed 
limitations. Varying the velocity at which the moving plate moves to achieve favorable 
mixing is simply the optimization of result effective variables that could be pursued using 
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routine experimentation. In the absence of new or unexpected results, it would have 
been obvious to ensure that the moving plate moved at a velocity of 0.9-30 seconds per 
one moving cycle. This would guarantee efficient mixing, which in turn would increase 
the diffusion rate of particles in solution and decrease the time required for the reaction 
to take place. See In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

With respect to claim 14, Bardell discloses the apparatus set forth in claim 3 as 
set forth in the 35 U.S.C. 102 rejection above. Bardell discloses an embodiment 
represented in Figure 5 wherein the revolving plate (Figure 5:38) is circular and the 
probe-immobilized area (Figure 5:34) is polygonal. Bardell discloses another 
embodiment represented in Figures 2-4 wherein the revolving plate (Figure 3:26) is 
circular and has a diameter that is equal to the diagonal length of the probe-immobilized 
area (Figure 2:22). Yet, Bardell does not disclose a single embodiment that includes a 
circular revolving plate whose diameter is equal to the diagonal length of a polygonal 
probe-immobilized area. However, in the absence of new or unexpected results, it 
would have been obvious to combine the two disclosed embodiments to develop a 
solution mixing apparatus comprising a circular moving plate and a polygonal probe- 
immobilized area that are similarly sized, if such an arrangement promoted efficient 
mixing. Varying the geometry and sizes of the moving plate and probe area to achieve 
the most favorable design is simply the optimization of result effective variables that 
could be pursued using routine experimentation. The manipulation of the geometry and 
sizes of the moving plate and probe area would have been beneficial because it would 
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have helped promote efficient and uniform mixing. See In re Boesch, 617 F.2d 272, 

205 USPQ 215 (CCPA 1980). 

7) Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith 
(US 20020001803). 

Smith discloses a solution mixing apparatus for providing reactions therein 
comprising a compartment with a surface (Figure 1 :18) attached to at least one probe 
(Figure 1:22). Another surface (Figure 1:12) is provided to accommodate a solution 
(Figure 1:26) containing analyte substances thereon. A spinning means for spinning the 
compartment about the central axis is disclosed in paragraphs [0050]-[0052], The 
spinning means intrinsically could be used for spreading the solution evenly across the 
inner surface. Although Smith does not expressly disclose that the probes are attached 
to a substrate which is in turn attached to the surface of the compartment, it would have 
been obvious to attach the probes to the mixing device in this way. Substrates that are 
capable of accommodating probes are well known in the art, and may be inexpensively 
and quickly constructed. The attachment of probes to a separate substrate rather than 
directly to the surface of the compartment would have been beneficial because it would 
have allowed one to prepare a multitude of probe arrays independently from the 
compartment. In this way, the reusability of the mixing compartment would be 
enhanced since one would be able to insert and subsequently remove a plurality of 
substrates comprising different probes. 
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8) Claims 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Palander (WO 9621 142). 

Palander discloses a solution mixing method for providing reactions therein 
comprising holding at least one substrate (Figure 1 :2) on which at least one probe 
(Figure 1:4) is immobilized, placing a moving plate (Figure 1:1) with one surface (Figure 
3:6) close to the surface of the holding plate thereby accommodating a solution, and 
moving the moving plate relatively to the holding plate thereby mixing the probe and the 
solution. This is disclosed on page 5, lines 1-25. It is also an intrinsic property of the 
disclosed invention that shapes of the moving plate and probe area are conducive to 
promoting uniform mixing and providing an equal solution flow volume at each location 
on the probe area. On page 4, lines 8-12, Palander teaches that the mixing action of 
the moving plate serves to spread the solution evenly over the substrate. Although not 
depicted in the Figures, it would have been obvious to situate the substrate on a holding 
plate, such as a workbench or dish, in order to stabilize the slide during mixing. The 
use of holding plates in combination with array substrates is well known in the art. 

Allowable Subject Matter 

Claims 16 and 17 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The Steinberg (US 20020093878) reference represents the closest prior art in 
that it depicts a mixing apparatus comprising upper and lower concentric plates (Figure 
1 :2a and 2b). Paragraphs [0038] teaches that the upper plate is connected to and 
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rotated by a shaft (Figure 1 :4). Steinberg, however, does not disclose a moving means 
which includes a base plate and at least one auxiliary plate, wherein the base plate has 
the moving plate fixed on one side and the auxiliary plate is rotatably attached on 
another side. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The Raffer (US 6167752) and Varon (US 5523238) references 
teach the state of the art regarding solution mixing apparatuses comprising a moving 
plate that moves relative to the a holding plate. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nathan A. Bowers whose telephone number is (571) 
272-8613. The examiner can normally be reached on Monday-Friday 8 AM to 5 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Richard Crispino can be reached on (571) 272-1226. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 



273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 






